
2Loio3) "^jj^) c^LjiJ e.W>j^JD 

3 jAlilL 



****«•• 



s 



W V 



(jS — ^ Cp^' CS^^ u'^ |»!5Luiyi iylui'JU AjUjJI jAlii-o Jki t>» jij 

^^ j1\ l-j jx k2Jlj |aJ— oVi (j^a «-J l^Jc diajLtj ^^^l ^'jji ^ .j. ^ <Ji=^' J 

^ lJt^J '^^IjI^ U^^' filLaj ji to J fiiT a\\ ^Jajjjlj 

.^■\g'l>ft l^^Mui y->^ ■ it^'lV ^^>»3J 

^j*ul j»ja ^jic dlai.ji oi^j Uji) :^aXJlj oX-usili AjIc JjL lift 

jiauj jAj oJj l1>J W^J '^-^^ ^-i^-l? l>1j '^-t^ ^' ^' *^ 'J^^ 



UjI ^^'imaM ^jP^ AhiUx <^ '-r^J^ ^ (^^f^^ ^i^Lj^I ^jj 

1 1 ^ IC. j't^I a ;lj o^^V^ ^UjiSklj <jaiLu;2k.y (l^Ula ^ ^l^i^^'i 

:ui«all CjbSV Ajc ^1 :JjV) ^jifl 

^^^^ Jj:kxJl ijj^ 4^ A>a UUj CJmuII Clloj] ^ jA^oLftltj 

(JJ^ <J^ 4^ SjiiLAB j^^fc-fllij Jaj^^l frlxLJl *l jl 

.\ULtll ^jii jUGl JjV» iSSlilU 4ic jallj 

V J 4^1 Ja'I ^jirtj JIS Aj9 {_>»iAlaJl Ui J 4 jj^-AaJl Jli 4j3 jll U'l j 

. Jj.n^Mi Ua JU^ 

:uumUI ^ jujkJ 

^ J *S^^— — '■^ji^ J *^J^^' ^k^Xu^i 4jujji JjAijla^ Ja^i 



^^^^1 ^ tillj jjc Ul iL-jjudll Ar^ jW ^ jjiS J J u. ill 

— ijii — — ic. ^ — ^-j J J igiiaji ^ liiij 

^\ jL^j f^J— ^ ^Xoau U ;35Jj 4^ ^ikki Lud ^U^ (jdoJj ^1 

-jxj A^i J) ^) m ''(W^j ijiit 

aJjSIj jflS jj& 4-ic. J jjfr I jjc. jj V) ^ aJj3j aJc 

Cii |>£jiJl jyH C5^' ^Vl-=Ji C-ijuiill CjLjjI Jla-a ^ ijjl j^l 4 r>;llj 

^»SaJI JU. Ij) AjV tilli J 4 J J 4-% . nil jAli tAilill J jB ^ l<tUj c_Luull 

Jj — i j^gJc t-Jjuaill jjjj ^£aJ1 J iAjuljjll A-Ax-aiib ^n^qll gjlj^ ii.^^ jli 

;j Sj ^ J Ailill J ^ LjLowi ji 4JI 3'^ A ^. ^ill <ii 

j^Q^^ JX— k c A uj jjuj^i^ 4_iik ^^^Jc IxLixj AJj\jj\\ Aa,^]\\ 

tAj ^\ J J .>j ^ Ic. l^Uj A^.^ A-LoIirJi ^jUulb ^ ^1 tAjji-^x^H 

/^IAjAULo AlljjtAj |» jSj (ji AajIjjII A-oj^^aJJ jS-oj AiUJi Alaij jl jLoj 



.nt^/^ J-Lua.VI 3Lfr_^_^j l/U ^5jUl ^Ji3 :^^5^Ulr>.VI ^3lla. jlJui - 

.^-ir..^ Jjj^ ^ .H/- JiiJl Jlflj .rST/) . 

^^-ftii i^^l * j:3j^ ifi^ ^ tAiball J jSi* JjSj US jJ-aau V j ili^ - ' ' 



-i^Luj (^'^\ jL :villil ^jJLw jAli .^aL-u 

jli dli ialSIl ^jj V U Ajiuuli yxJI ^ aJU Aai^aJI CjlijjAll 

jj fti ^iljj -ijl-jj ^ Jj5]l tAalSll 1^ 5jujJill J J iju\jSi\\) 

4 — Sjj JaUl' JajS ojUjcI ^-la^^ tLjjLuj u^jj ojaUoj Sja^ 

jl— ai S^^^jaJ) JaI ^ya ja ^jaa ^-^^j l^'jj 'S^^ 0^ (*^) '^^^^ Jj^ J 

^ IxJl ftjbj U 4,<t>^ill <i>.>i'illj JlaJl dlliSa 4 ^(o:!^ jAaII J jiiS 

I o] t4 aUall aJIo ^ jj V U Ajjuuull 4i!iLjiJl j tA-uill -ij=»^jj Ajj^oJI Ai ^>*-«Jl j 

CjVI aJl t J mill CjUj) jLx-a ia^V^ Ajc ^^^1 

JJC- tUiiVl ^ J*-^aVl 0^ J tl^Jc- LuUa iAilill Jj5 UUj |a£akJl jy^ 

^ AalSJl Jfrl jSj tA--»lx3l ^ j-ili 4ji (> j i<a.byi j o-^V "^^-^W*^^ 

^ L-Luull Cil^] Jla^ ^ A^Oj^^ A^t^jlb UI OMiliJl ^ jJ J (^L^i 

Jj^ : Liaji Jli J t ' ( . . . Aj jjj ^ Lal£ aJ ^» jlLo ^jfwj ^ 
Aj-_kj4llj 1 'iaIa (3^^ J3^-^ J Q ^jj (3^' ^ tCjULjoll jil ^j-a 

aIS liA ^LuiVi tjj ) A^j jb ^ jjjJl^ A-^CSbJl \')\u*ii JlSj 

Aja ^ jbj ji jbij^i Aja die jUj J J iili 4 jji^l-srtli oi JJ ^ill A-uill sic.! j-0 

Jj-Jjsu (jji-Ji CjIajU (>ftSja ... dxaJi Ja^ j&S'l j'i jUI iAj^ ji jljj'l 



(JC- L-Loull CjLjIj ^S^\ oJIj) JjC Ailill ^ l^jtjJa J iajl j^>'llj 

SiLilU <ja ji^^j La J£ ii^^j ji i jJlJI ^jj cdlil j tAua ^ Jljlall ^ 



0') 



IS 



ji-juj djjl jSIIj Jjjl j^Ji ^jinn c^ilii^lj JliLVl g^UJa CiVU (r 

Ua21S j toJl^ji ji t jii. Ui L-ajlill Jja ^aJc UUj l-amuII d 

^ a IjjjJa iljtij lilljij V u J ^ '2^"^ is"^ Cy^ u J 



(j— S-oj 1 g V*^^"! AjV Usui jjJa A.xu-«aa]lj (jj^^'-s c-tiiaV^J 

CjI jnS ^ll J t JolLaJili Jt^! ^J^J ^^J^^ 4.AwaJl ^^^^ 



^ UjIjIj Aau=JI ^fl>/->iH ttV(j-a Cluj^l ^ ^Oj^* 4 o>^i\i J_p. AoJilijll AiLJl JLoci 

.UA/>. 



1 — ^jJiu j\ a1 jjU AjSIjjII <A*-ajl3 ^j^aiS CAjuLja UJ^ C) 

<AjL<aJi JJaaj A.t,nKl) CJjy\ a 11 ^ J-axJl ^jo-iulill ^J-eL> J 



jll^yi ^Ijjll UUxia lAjlLaVi 

^ 1 > IT ill t")! nV 0 J oil (_3j^>^^ "^J^ ^jW^'j ^^J_^^ 4 <\>^jllj JajlII 

a L-UMjJl ^W-') JJ'^ ^ 

AilillS A^ijjll <Ax-aJl 1^ ^ jUJl Ailill ^^gic iljJ^ 



, \ "l(j-a ^L-uc ^ / Liij ji IjI^I u-L-uil U^Ijj - 

U Jiij ^hU-?^' 5-**-cu11 iWo^ 4a^Uill AaLJI tj^^U jliii - 



/^i^ iauii] ju^ V <jV Aijijjii wuib Vj '""dji jjji 

jiwVi ^lii tialill J ji ^ frlL uJJCXali L-^i Jjg>rt JLaJ) t^jJliJI 

^J— XJ Cj_JjSjl <J jjj ^jjLJaAll ^l£ji.V» ^^-5 Ia£ tU* ^»laJl ^ 

J jK-rj • • ^/^ /^"*^ J-^^' Jj^* 4T . O/U 

U ^Ljajjj iiUallj <A*-au!lj 5iLLLal) JjLyLftS ^jA jSj Ua Jjij 

: JUli Jb ^ jJl ^ t> J 

cVii j:xLj v^jj V 4^.^i cijLi] Jh^ ^ ^nhj^"^ Ax^u liwVi J 

Jj >j ;;juai]lj CJ^ 4^ AjC L-iAAull ^LuV 4AiUalU 

i-aUSJl - jLJLjlall J-Ji; jSlj 4jl^Vl > JU ^Uajlj ojUl) 

4 1 g ;.lr> ^>^j>r>'MB Jl y^")!^ ^W^J l)^^ ^-^^ J^oxil ^X^^ ~4 >^;li j 

.4iUili ^ jVi (j^iULa Ui J 4^j-saj]ll9 AiUiJl Lai 



,V\M-YY./o ^^^^1 - 



4 o . n ill j—Jfk J jS ^^^ic (jJC-jUlaJl Jiklj V ^ u II 'ill J > >o (3^' '^*jl 

JK .^.y ji ^Ij-ai ^iijjli 2u^l ^1 JjL ^ li) :i«L4liJi 

(jjjC. rtli ^ Jul'* 11 (Jj);;^ A ^-^j t^^jlc:- 

AjjmJ (jji LJsjI 4ili |aJj AijI jjll frl^^i^ Ja. jj ^aJ jl Ajjy^j 

3f_^ l-^ ^Ic iaUll ^ Dj^'Vl 4i:)l!i!l JjL-lJI oifc ^ 

J J I J (j— J tA-uij^l ^^>^jll cl jxk J ZajJ^Jj^ Ij) :4-Mi,jLuJl 

Jic ^ jLw-iOJ >=^J ^>a.w.j ^^^^ > >>t j 

(Jj ^^>^ ^Jxil JaI <■ Un'ili CjLu) ^ ^-J ^*£^U J jL (jA 

Jail ^ v^Utiji j_^Jc- UaU^ <■ jMi'ill <J (3^1 tlycl-ilall (j-<a Ac^jiili 

^ijjJl ^j^caaJjl djl jn-s ^ ^ ^jaLaUl <A*-au]l jOfi cUai.1 t ^ in til jl 

CjVI A— aliajj Ajlj«Jl ^Jc jl cLl:lclja.Vl *^J^! 

^^Jk J A. A I jTi ^^Jc jp jj Jli 4jl AH ji Ajj^ clLk^l wiUj J (^j-a^ill 

(J o J n^N — iA jli) aJ J u At-s cilJaVl J J^-a^ jLoli.i ^'l 



JaJ »^ ^ ^^U il^^ 4^>nili ojjki. (>aLa j)i lillilj tl^ ^^fy^W \^.^\ 

c J^Jaj J ^rt Ajuijjll A-AjL-aJL ^JC- J>lo ^a^l JxSkJ Ja tiUj jli 

L>* (3^J^ L>* ^ L5,>^^ L>*J '"^^ t4U''i'\ a\\ cUa^Vi ft^A (jC 

^ { ^ Ui\'\\\ ^jpj ^J)^ i Aja 1 K's (J j)> ^-^1 4'ih<^ jj^j ^kt- ujjuull CjIijI (3w>^ 

j-_9 ^ Jj*-j jlaia j (>a c>^^ j till J>i»j b ^\ i^A 

^Jai dJjjuj ^ ^ .oJjjuj Ij 4Jl« ^^^i^^l j 
^ ^1 jilL t im'il) CjIju) ^_Pc. ^jjc-sall ASjialftj »^.laJl lift JaS 

AJj ^jkll jijill jLii us " . J-CU VLoc) jiljali v^L^ ^\ 

^u_j Ji J J ijxl jAolS U:iJ>^ JA-i5iji ^U^lj) : aJjS ^ 

(jC hi ji jli tillj (Ja-o djji jll jdOl^^JjjljxV J^-^JJ 6 J jLJ:aJ 



.) ^-y y ^ o) ^-<L5L-a]i iijUiSu* 



tjiLJj jj tl^iSVj ^ flKl jl ^ jAlti JJj l^jji f^^jJ^ <JV^1 

.Cijjill 

jjJajJl AjlILj Ol^)J-ii>^lj 0 j^-^wVlj <J1jIJj«_a]1 Cj^jj j^l 4 .-njli ^Uaj ^.liLkjU 

Ai^J i:i] ^ I ji^ J£J::i ^1 s^U^i DNA 

J ji v.j>>i';ii *iLi]i ^ ^A'jj^^ 4^>^jii ^^.Tiv,^ j^y V'"'-^' Aj^bu 

jj Sj 1 jLia>l J t^^ls LaA^^ 1 ^(gjl) cUj*)/1 Jj^l o jjj jjiul (^^-^ j^ 

l^i J 5ja,iJl Jy^j LoA^i ji j^jiill L-llia ^ tclll cpU->^^ ^^coill ^JU^l 
^Ij J j)Jxj.ja ^—jjoj]! ^JJJ clijl£j jl Lol ^^iali ^y-^ ^_^>^xaJ]l <^>JLlj ^_^ic. 

jjj 2k J JJ.:s Si I j ^ Aj11<ij AjjI j^l jj£j j ^jJlll JJill 



Jjjji jj^liJl Ajjl!i]l <ijJl CjjjSll Aij^ frLJaill Jl^jua AjjJaa > T - 



Ajv^ jj til Jin ftB 

(JjV^ Ajjljjll 4 rf^fc ^jll 4 VtMtl L«fll J3IJja»I>U j^jJJjSjl ^^Xi^^\ 2SU 

9 ^Luu JJJ^ ^^^aIc jjJl.0 ojbaclj AjC^ 4Jij l&aj iajoijV^ (3^>*^^ 

(3^^— ^i^^ ^ JJ^'''J^ ^^Ax^ajl] ^j-luJi Jj^^l 

.^^ja^lj diaJlj ^j'^iVili CjILLjj Cjl^-aJ /pi jall j 

<JL-J^j MLP RTLP L?-i-^ V cijll j ^uJiiVl ^ n . 

4 Jjli^i CjI J U-N ^11 ^1 OJJ^lxJl 4j^Ml^i Cjljlj^l iLuLi Cln^ JaIxjLA ^aJjtJl 

^L-iiVi ^ n A ^ic :Li:,ii=J) u^\j ^\ J ^ ^^Uj^^ 

clu^ J n-N ^ll lift ^Lljj ^^^C FSS AjjU^I CjLo.^^ AjjILjjj]) Ciljli^^l ^ 

jl^) c-jjIaj Str-slp-sam a ^l^iVi AjL^ill jSli ^ vyj-^ 

.Sgmt Lij^ Ai jjxaII ^^aIxJI ^^l^ibU lis J ^jJUl 

^^^\ (^0,^' 4,.f>t^ili^ ^ 'n-sli C-iiju.tfalll jl ijjj^^ ^j-b-asJi 4.-o-waJ J 

^ j_j ^1 ^ -4jjj£:i J AiLk ajI jj iio ^l£JLi y AjuI jjll 

L-jLxlll (,jLo aJljLjj lIjUK a I^IaC (j^-^ J>^^ 4 ^> r>1 J Lg£ 

:^1a SjUImVI Jl^ 

^ ^jjjII ^n^I<^ J) > iJ^sL-^ U— ^ ^j^l JbJ^ ^ "i^'i >n 

.jjlixjjVlj AjaJswJI 

A— jJaoj JjJ J ^4^11 ^bjSi t> 0 jlja^l A^is^ GD DNA iju^'i 



1 (i'lj^ 4— i^^JtA jI^^I ^UaaJl GD DNA (jn1-%''n>i'rt t flj'h/i'i ^ ^.iaajubftll 
3j ijji bUiflS <, ^ il imV.yi J JjSIIj ^^,>> ^-laaxjj 1^1 U^S 

:4jjijj3t A JolaJ Ljj >aj Jjkl ^1 

t <1 ■ ^"ir- \[l J fijjJi ULjJaij 4j^laJI CjUjxII ^ ^' ^7"; A-ajijuJi AuaLlH Cjlftl^^V^ J 
A Joj^xa]! AjxLJI ^jLJU DNA iSjJ^^ ^j-ar^La-Jjojl ^ 

ij-Lk RESTRICTION ENZYMES ^ S!jUj£ 

jj.ia AsJl (^A^ L>*J ^'-^Jr^^J^J^' ^1 jill ij^ Alix-o ^j!^Loi .iic DNA 

Aia ^^ji l(^''ijn''i ^ ^ L>^J i^^J^^^ ^ '> ci^-^ ^Uaj l^lmlj ^^^jja^Xi^ Ja^aJj 

cJlu ^-floll A_aj_^^)3i-a L-LlljSli ^ Ig-^jljg AjLqc Aj^lib J) l^Jaj 

A ^"^ j;^^"' ^ AjLuiJI a'^A .luj ^LuaiJl 4jcnlaj ^Vl^J' s jm-^ ^^ic. ojU^N^Ii j 

.^i jli 1^1 jol ^Uij ji X-Ray Film ^UJi 



A kY)\ A (jj L ddAix-o ^jjImiI AjujI Ji 0 jJjC' (jji'iMn 

(jAA^ (JLLdj Jjt 



Ja^jlt iiij^ (jp' l^ijJai t J I ii-N lJ^LJmII LfJ^^ (jJoa^I CjUj^^^^^ j^^* —T 

^ I jjSlI a1 Sequencer o^u jl^ ^Jc cjjUI ^^^jpuJi 



.DNA VIEW Ajil^l 2^^1:1111 Jakjj uj^Ull ^lAia^l 



uxMu]) ^La^ iSUU Ajjljjlt 

V A^\^ tAjC ^j^l ^-la^jj Cjj Ij) v.u.ull J CJjLiyi i ^{ku . 

ji Cj-Jj tcilJj ^ yij aJVjiI] jUill ^Jjia Ji^ V] j>>J 

Ao— uiijJi J^J >uS/^ (j— ^ Icl^i (^^:aJjj t3^^ja£ ^ILfl ^^Lmu'Ij t(_^Lili 

^Ull aJjU-o V A^li 4i£ i^UjVi J ^jliVl ^ ^jjjj '^-^V^ 

V Ajji tljC- J-i JJJ <1±U 1 j) wImuII tl^jlc ^J^^ ja^A. tUj V J tjjjlli]! 

l)^J ^l]^ AjC ^^^jL^j 6JJ^ tjC ^aJjowij JJ l-o dUj 

^j^j AJ .Ijj^ ^JjJ^^ La^i\x. djjlj I(J\ii3 J jjuj J ^J^3^ 

: Jli JlS J\ Us : Jli t^^ju Jli ?Jj) till ^ a] Jlia t^jiij 
J Jla Ud : Jli jjl j] : Jli ? jjji Ja 



A iW Y • • f (j^liJt AlJl OjjSI) a1 jAj ^U^oaII .^m^ Ala^ A^yJaS - 
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